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FOREWORD This Indian Standard ( Part 2/Set 59 ) was adopted by the Bureau of Indian Standards, after the draft finalized by the Electrical Appliances Sectional Committee had been approved by the Electrotechnical Division Council. This standard covers general and safety requirements of insect killers to ensure personal safety against electric shock, safety against the effects of excessive temperature and fire. This standard is to be read in conjunction with IS 302-l (1979). For the sake of convenience, the clauses of this standard correspond to those of IS 302-l (1979). Clauses which are applicable (which means that relevant provisions of the clause apply) or not applicable and necessary changes wherever required were indicated accordingly; Clauses/subclauses/tables which are additional to those of IS 302-l (1979) are numbered starting from 101; additional Annexes are lettered AA, BB and so on. Should, however, any deviation exist between IS 302-l (1979) and this standard, the provisions of the latter shall apply. While preparing this standard, assistance has been derived from IEC Pub 335-2-59 (1990) `Safety of household and similar electrical appliances : Part 2 Particular requirements, Section 59 Insect killers' issued by the International Electrotechnical Commission (IEC). The Indian Standards which are necessary adjuncts to this standard are given in Annex AA. For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test, shall be rounded o5in accordance with IS 2 : 1960 `Rules for rounding off numerical values ( revised )`. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.
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Indian Standard

SAFETY OF HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES
PART 2 PARTICULAR Section REQUIREMENTS 59 Insect Killers

1 SCOPE This clause of IS 302-l (1979) is applicable except as follows: 1.1 Replacement This standard applies to safety of electric insect killers for household and similar purposes,
NOTES 1 This standard does not take into account the special hazards which exist in use of this appliance by young children or aged or intirmed persons without supervision. In such cases, additional requirements may be necessary. 2 This standard does not apply to: insect killers which function vaporized chemicals; and by emitting

Additonal 2.2.101

Subclause Insect Killer

An appliance which electrocutes insects by providing a high voltage between two or more grids. 3 GENERALREQUIREMENTS This clause of IS 302-l (1979) is applicable. 4 GENERAL NOTES ON TESTS This clause of IS 302-l (1979) is appicable except as follows.
Additional Subclauses

4.101 For each test, the most unfavourable normal load

condition specified in 2.2.30 is used. 4.102 Unless otherwise specified, insect killers are tested as motor operated appliances. 5 RATING This clause of IS 302-l (1979) is applicable. 6 CLA!%XFICATION This clause of IS 302-l (1979) is applicable except as follows. 6.1 (a)(3) - Not applicable 6.101 According to Environmental Conditions

-

insect killers intended to be used in locations where special conditions prevail, such as the presence of a corrosive or explosive atmosphere (dust, vapour or gas). with discharge or tungsten

3 For insect killers provided

filament lamps IS 10322 ( Part S/Set

1 ) also applies.

2 DEFINITIONS This clause of Part 1 is applicable except as follows. 2.2.30 Replacement Normal operation denotes the load obtained when the insect killer is operated under one of the following conditions: with the output circuit short-circuited; with the grids separated by the maximum distance for maintaining an arc, the insect killer being operated in cycles consisting of 1 s of operation followed by a rest period of 2 s; and with a resistive load connected between the grids and adjusted to obtain the maximum input current.
1

-

for indoor use only, and suitable for outdoor use.

7MARKJNG This clause of IS 302- l(l979) is applicable except as follows. 7.1 Addition symbol for high voltage or substance of the following warning: DANGER, HIGH VOLTAGE KEEP OUT OF PEACH OF CHILDREN

-
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This lettering of the warnings shall have a height of at least 3 mm and the symbol a height of at least 10mm. 7.5 Addition

10 INPUT AND CURRENT

This clause of IS 302-l is applicable.
11 TEMPERATURE RISE

The symbol shall be in accordance with IS 3722 (Part 1) and IS 3722 (Part 2 ). 7.12 Addition Insect killers shall be provided with au instruction sheet which includes information with regard to: the method of cleaning the insect collecting tray; the recommended frequency of cleaning; precautions to be taken when cleaning; and the replacement of lamps and starters, if applicable.

b

high voltage

This clause of IS 302-l is applicable except as follows. 11.8 Addition to the Table 1 Surfaces which are likely to collect dust or insects ...... .6o"C.
NOTE - Dust or insects are not considered likely to collect on surfaces having an inclination of at least 60" to the horizontal or on parts having a diameter less than 10 mm.

12 OPERATION UNDER OVFBLOAD CONDlTiONS OFAPPLIANCESWITHHEATINGELEMENTS

This clause of IS 302-l (1979) is applicable. 13 ELECTRICAL INSULATION AND LEAKAGE CURRENTATOPERATINGTEMPERA~ This clause of IS 302-l (1979) is applicable. 14 RADIO AND TELEVISION INTERFERENCE SUPPRESSION This clause of IS 302-l (1979) is applicable. 15 MOISTURE RESISTANCE This clause of IS 302-l (1979) is applicable except as follows. 15.1 Addition Water on the high voltage grids is ignored. 16 INSULATION RESISTANCE AND ELECTRIC STRENGTH (After Humidity Treatment) This clause of IS 302-l (1979) is applicable except as follows. 16.1 Addition Compliance is also checked by the test of 16.101.
Additional Subclauses

The instruction sheet shall state whether the inspect killer is for indoor use only or suitable for outdoor use. If the insect killer is for indoor use only, the instruction sheet shall state that it is not suitable for use in barns, stables and similar locations. If the insect killer is suitable for outdoor use, the instruction sheet shall include the substance of the following: Warning - An electrical shock hazard may exist if water from a garden hose is directed at the insect killer; and

-

Avoid improper use of extension cords; keep connections away from moisture; avoid physical damage to the cord.

8 PROTECTION AGAINST ELECTRIC SHOCK This clause of IS 302-l ( 1979 ) is applicable except as follows. 8.1 Addition The test finger may touch accessible parts of the output circuit of Class I insect killers when the high voltage is obtained by means of an insolating transformer.
9 STARTING OF MOTOR-OPERATED APPLIANCES

16.101 A voltage is applied for 1 min between:

-

the primary and secondary windings of high voltage transformers, and the secondary circuit and the body after any component connected to earth has been disconnected.

The voltage is ac except for dc circuits for which a dc voltage is applied. The value of the voltage is twice the maximum working

The clause of IS 302-l (1979) is applicable.

IS 302-2-59 ( 1999 ) voltage plus 750 V but with a minimum of 1250 V. The maximum working voltage for a composite (dc plus ac) voltage is equal to 0.707 multiplied by the composite peak value. During the test, there shall be no flashover or insulation breakdown.
NOTE - A meter having a maximum impedance of 30 MR is used for measuring secondary circuit
voltages.

22 CONSTRUCTION This clause of IS 302-l (1979) is applicable except as follows. 22.1 Addition Insect killers shall be of Class I and Class II construction. 22.2 Addition Insect killers suitable for outdoor use shall be at least splash-proof. 22.11 Addition If a drain hole is provided to allow water to flow out, it shall be at least 5 mm in diameter or 20 mm2area with a width of at least 3 mm. Additional Subclauses 22.101 Covers and protective grids intended to be removed for cleaning purposes, shall be interlocked so that there is no riskof electric shock. Unintentional prevented.
-

16.102 High voltage transformers shall have adequate

internal insulation. Compliance is checked by the following test: A sinusoidal voltage is applied to the primary terminals of the transformer such that twice the working voltage is induced in the secondary winding. The frequency of the applied voltage is increased above rated frequency in order to avoid excessive excitation current, the duration of the test being: 60 s for frequencies up to twice the rated frequency; rated frequency _ _ 120x test frequency of 15 s, for frequencies above twice the rated frequency. In each case a maximum of one-third of the test voltage is initially applied after which it is increased rapidly. At the end of the test, the voltage is reduced rapidly to less than one-third of the test voltage before switching off. During the test, there shall be no flashover or breakdown between windings or between adjacent turns of the same winding. 17 OVERLOAD PROTECTION This clause of IS 302-l (1979) is applicable. 18 ENDURANCE This clause of IS 302-l (1979) is not applicable. 19 ABNORMAL OPERATION This clause of IS 302-l (1979) is applicable. 20 STABILITYAND MECHANICAL RAZARDS This clause of IS 302-l (1979) is applicable. 21 MECRANICAL STRENGTH This clause of IS 302-l (1979) is applicable. 3 S, with a minimum

operation of the interlock shall be

Interlocks connected in the input circuit shall have a contact separation of at least 3 mm.

Interlocks of insect killers not provided with an isolating transformer shall disconnect all poles. Compliance is checked by inspection, by measurement and by applying the standard test finger to the actuating member of the interlock. 22.102 The output circuit shall not be connected to accessible parts or to the earthing circuit unless the appliance is of Class I and the high voltage is obtained by means of an isolating transformer. Compliance is checked by inspection. 22.103 Insect killers having high voltage grids in the form of horizontal bars and where the output circuit is connected to accessible parts shall-have the lowest bar connected to the earthing circuit. Compliance is checked by inspection. 23 INTERNALWIRING This clause of IS 302- 1(1979) is applicable except as follows. Additional Subclause 23.101 The insulation of internal conductors shall be

IS 302-2-59(1999) adequate for the voltage to which it is exposed. Compliance is checked by inspection and by measurement. In case of doubt, an electric strength test is made between the conductor and metal foil wrapped around the insulation, a voltage of (a U + 750 ) V being applied for 1 min.
NOTE 24 U is the peak value of the working voltage.

26 TERMINALS FOREXTFRNAL CONDUCTORS This clause of IS 302-l (1979) is applicable. 27 PROVISION FOR EARTHING This clause of IS 302-l ( 1979 ) is applicable. 28 SCREWS AND CONNECTIONS This clause of IS 302-l (1979) is applicable. 29 CREEPAGE DISTANCES, CLEARANCES AND DISTANCES THROUGH INSULATION This clause of IS 302-l (1979) is applicable except as follows. 29.1 Addition Creepage distances and clearances between live parts of the output circuit and:
-

COMPONENTS

This clause of IS 302-l (1979) is applicable except as follows. 24.1 Addition Interlocks are operated 200 times. 24.2 Addition Cord switches are allowed for insect killers intended for indoor use only. 25 SUPPLY CONNECTION AND EXTERNAL FLEXIBLE CABLES AND CORDS This clause of IS 302-l (1979) is applicable except as follows. 25.6 Addition Power supply cords of insect killers suitable for outdoor use and insect killers fitted with a lamp emitting ultra-violet radiation shall comply with IS 9968 (Part 1) or IS 694 as applicable.

other live parts of the output circuit having a different polarity, accessible metal parts or metal foil applied to accessible parts of insulating materials, the input circuit of the transformer, and

the core of the transformer. shall not be less than the values shown in Table 1. For a working voltage up to 1800 V, creepage distance and clearances over reinforced insulation of the output circuit should be twice the values specified in Table 1. For circuits operating at voltages exceeding 4 000 V peak, an electric strength test is made to determine the adequacy of creepage distance and clearances, a

Table 1 Creepage Distances and Clearances ( Clause 29.1)
Voltage ( Peak Value Clearance ) Creepage Distance

mm

mm

V 350 up to and including 500 3 4 Over 500 up to and including 630 Over 3.5 4.5 630 up to and including 800 Over 5 3.5 4 6 800 up to and including 1 000 Over Over 1 000 up to and including 1 100 7 4.5 4.5 8 Over 1 100 up to and including 1 250 Over 1 250 up to and including 1 400 5.5 9 I 10 1 600 Over 1 400 up to and in&ding 8 11 Over 1 600 up to and including 1 800 9 11.5 Over 1 800 up to and including 2 000 10 12 Over 2 000 up to and including 2 200 11 13 Over 2 200 up to and including 2 500 Over 2 500 up to and including 2 800 14 12 14.5 13 Over 2 800 up to and including 3 200 15.5 14 Over 3 200 up to and including 3 600 16.5 14.5 Over 3 600 up to and including 4 000 These values does not apply to distances between part of the grid having different polarity. The voltages are determined when the insect killer is operated at rated voltage or at the upper limit of the rated voltage range and after steady conditions have been established.
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voltage of (fi U + 750 ) Vbeing applied for 1 min. However, creepage distances and clearances shall be not less than specified for a working voltage of 4 OOOV. No breakdown shall occur during the test.
NOTE U is the peak value of the working voltage.

tion which could atfect compliance with this standard. In particular, the insect killer shall comply with the requirements of 8 and 27. The coating shall not have loosened from the metal surface and shall not have been penetrated. 32 RADIATION, TO2LICITY AND SIMILAR
HAZARDS

30 RESISTANCE TO HEAT, FIRE AND
TRACKING

This clause of IS 302-l is applicable. 101 TESTS
101.1 Type Test

This clause of Part 1 is applicable except as follows. 30.5 Addition Non-metallic material enclosing or supporting the highvoltage grid is not subjected to the test.
NOTE - Parts of insulating material are considered to be subjected to extra-severe duty conditions, unless such parts are enclosed or located so that pollution is unlikely to occur. In this case, the requirements for severe duty conditions apply for insect killers suitable for outdoor use and normal duty conditions for insect killers for indoor use only.

Additional 30.101

Subclause

Non-metallic material enclosing or supportingthe high voltage grid shall be resistant to fire.

The tests specified in Table 10 1 shall constitute the type tests and shall be carried out on one sample of insect killer selected preferably at random from a regular production lot. Before commencement of the tests, the insect killer shall be visually examined and inspected for obvious visual defects in respect of components, parts and their assembly, construction, mechanical hazards, markings, provision of suitable terminals for supply connections, earthing and the effectiveness of screws and connections. The external surface finish shall be even and free from finishing defects. 101.1.1 Criteria ofAcceptance The sample shall successfully pass all the type tests for proving conformity with requirements of the standard. If the sample fails in any of the type tests, the testing authority at its discretion, may call for fresh samples not exceeding twice the original number and subject them again to all tests or to the test(s) in which failure(s) had occurred. No failure should be permitted in the repeat test(s). 101.2 Acceptance Tests The following shall constitute the acceptance tests:
Test Clause Reference 8

Printed boards in the output circuit having a surface area exceeding 25 cm2 shall be resistant to fire, unless they are contained in a metal enclosure. Compliance is checked by the needle-flame test of Annex BB. 31 RESISTANCE TO RUSTING This clause of IS 302-l is applicable except as follows.
Additional Subclause

31.101 Ferrous parts of enclosures of insect killers

suitable for outdoor use shall be adequately protected against rusting. Compliance is checked by the salt mist test specified in IS 9000 ( Part 11) which is carried out for 168 h. Before the test, enclosure provided with a coating are scratched by means of a hardened steel pin, the end of which has the form of a cone with an angle of 40'. Its tip is rounded with a radius of (0.25 f 0.02) mm. The pin is loaded so that the force exerted along its axis is (10 f 0.5) N. The scratches are made by drawing the pin along the surface of the coating at a speed of approximately 20 mm/s. Five scratches are made at least 5 mm apart and at least 5 mm from the edges. After the test, the enclosure shall show no deteriora5

a) Protection against electric
shock b) Input and current c) Temperature rise 4 Electrical insulation and leakage current at operating temperature

10 11 13

e) Moisture resistance 0 Insulation resistance
strength electric humidity treatment) Provision for earthing

15 and (after 16

27
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NOTE - For the purpose of acceptance tests, the humidity treatment shall be done for 24 h while conducting the test for moisture resistance ( see 15 ).

Test

Clause Reference 8

101.2.1 A recommended sampling procedure for acceptance tests is given in Appendix B of IS 302-l. 101.3 Routine Test The following shall constitute the routine tests:

Protection against electric shock High voltage

13.3.2 of IS 302-l (1979) 27

Provision for earthing

Table 101 Schedule of `Qpe Tests (Clause 101.1)
Sl No.
Chase Reference 8 9

9
ii) iii) iv) v) vi) vii) viii) ix) x) xi) xii) xiii) xiv) xv) xvi) xvii) xviii) xix) xx) xxi ) xxii) xxiii) xxiv) xxv)

Protection

against electric shock appliances

Starting of motor-operated Input and current Temperature rise

10 11 12 13 14 15 electric strength (after humidity treatment) 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

Operation under overload conditions of appliances with heating elements Electrical insulation and leakage current at operating temperature Radio and television interference Moisture resistance Insulation resistance suppression

'

Overload protection Endurance (under consideration) Abnormal Mechanical Construction Internal wiring Components Supply connection and external flexible cables and cord Terminals for external conductors Provision for earthing operation strength Stability and mechanical hazards

Screws and connections Creepage distances clearances and distances through insulation Resistance to heat, fire and tracking Resistance to rusting Radiation toxicity and similar hazards
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ANNEX A
TABLE OF TYPE TESTS Appendix A of IS 302-l (1979) is not applicable.

ANNEX B
SAMPLINGPROCEDURE Appendix B of IS 302-I (1979) is applicable.
FOR ACCEPTANCE TESTS

ANNEX C
ELECTRONIC CIRCUlTS Appendix C of IS 302-l (1979) is applicable if electronic circuits are used.

ANNEX D
MEASUREMENT OF TEMPERATURE WITH THERMOMETER Appendix D of IS 302-l (1979) is applicable.

ANNEX E
ALTERNATIVE TESTS FOR PROTECTED MOTOR UNITS Appendix E of IS 302-l (1979) is applicable.

ANNEX F
IMPACT TESTS APPARATUS Appendix F of IS 302-l (1979) is applicable.

7
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ANNEX G
THERMAL CONTROLS AND OVERLOAD RELEASES Appendix G of IS 302-l (1979) is applicable.

ANNEX H
MEASUREMENT OF CREEPAGE DISTANCES AND CLEARANCES Appendix H of IS 302-l (1979) is applicable.

ANNEX J
TESTS FOR FIRE RESISTING PROPERTIES Appendix J of IS 302-l (1979) is applicable.

ANNEX K
BNF JET TEST FOR DETERMINATION Appendix K of IS 302-l (1979) is applicable. OF THICKNESS OF COPPER AND NICKEL PLATING

ANNEX L
APPROXIMATE MEASUREMENT OF THICKNESS OF CHROMIUM ON NICKEL, STEEL AND COPPER Appendix L of IS 302-l (1979) is applicable.

8
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ANNEX AA ( Foreword )
LIST OF REFERRED INDIAN STANDARDS

ISNo.
302-l ( 1979)

Title Safety of household and similar electrical appliances : Part 1 General requirements (fifth revision ) PVC insulated cables for working voltages up to and including 1 100 V ( third revision ) Letter symbols and signs used in electrical technology: 1983 General guidance on symbol and subscripts (first revision ) 1983 Reference tables for symbol and subscripts (first revision )

IS No.

Title Basic environmental testing procedures for electronic and electrical items : Part 11 Salt mist test Elastomer insulated cables : Part 1 For working voltages up to and including 1 100 V (first revision ) Luminaires:Part5Particularreqlirements, Section 1 General purpose luminaires

90OO(Partll) 1983 9968(Partl): 1988 10322 (Part 51 Set 1) : 1985

694 : 1990

3722 (Partl): (Part2):

Fire hazard testing : Part 2 Test llOOO(Part2/ Set 2) : 19841 methods, Section 2 Needle-flame IEC 695-2-2 test : 1980

ANNEX BB (CZause30.101)
NEEDLE-FLAME TEST

The needle-flame test is made in accordance with IS 11000 ( Part 2&c 2 ) /IEC 695-2-2. For the purpose of this standard, the following applies. 4 DESCRIPTION OF TEST APPARATUS The sixth paragraph is replaced by: In case where burning or glowing particles might fall from the specimen onto an external surface underneath the appliance, the test is made with a piece of white pine-wood board, approximately 10 mm thick and covered with a single layer to tissue paper, positioned at a distance of 200 f 5 mm below the place where the test flame is applied to the specimen. If the

appliance as a whole is tested it is placed in its normal position of use above the pine-wood board which is covered with a single layer of tissue paper. Before starting the test, the board is conditioned as described in 6 for the specimen. 5 SEVERITIES The duration of application 3Oh 1s. 8 TEST PROCEDURE
8.4 In the first paragraph the words `or from any source of ignition accidentally applied' do not apply.

of the test flame is

Replace the last two paragraphs by:
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At the beginning of the test, the test flame is applied in such a way that at least the tip of the flame is in contact with the surface of the specimen. During the application of the test flame the burner is not to be moved. The test flame is removed immediately after the specified period has elapsed. Replace subclause 8.5 by: The test is made on one specimen. If the specimen does not withstand the test, the test is repeated on

two further specimens, both of which shall then withstand the test.
10 EVALUATION OF TEST RESULTS Addition

When a layer of tissue paper is used, there is to be no ignition of the tissue paper or scorching of the white pine-wood board, a slight discoloration of the white pine-wood board being neglected.

10
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